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ABSTRACT The objective of this study was to investigate the levels of radon concentration inside the 
smoking rooms in Bangkok Airport terminals. Radon concentration might be elevated bv the 
radon in tobacco smoke. The findings failed to substantiate the hypothesis and revealed only 
low and indifferent concentrations of radon both inside and outside smoking rooms. The 
conclusion reached was that no additional radon concentration was present in the airport 
terminals' smoking rooms. Nevertheless, the present investigators are not satisfied with the 
results and have planned to conduct further studv with a more efficient methodology to 
obtain the answer on smoking room hazards. 

Key Words: smoking room, airport terminal, Bangkok, indoor radon, polonium-210, health 
hazards. 


A burning cigarette is a miniature chemical 
factory; one millilitre of cigarette smoke contains 
0.3-3.3 billion particles of over 4,000 known chemi¬ 
cal compounds, including polonium-210 (a radon 
progency) 1 which is a potent tumorigenic agent 
especially of lung cancer. For smokers in tire United 
States an estimated 390,000 premature deaths 


occur each year and more than 10 million Ameri¬ 
cans experience chronic illness because of smok¬ 
ing-related diseases'. Another report concluded 
that environmental tobacco smoke (ETS) is respon¬ 
sible for approximately 3,000 lung cancer deaths 
per year in US nonsmokers' 1 . 

Thus, antismoking campaigns have been es- 
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tablished in almost every country. Thailand is one 
among the enthusiastic member countries that has 
implemented strategies to curb smoking. These 
strategies include the strict banning of tobacco 
smoking in public places such as in movie the¬ 
atres, and the provision of limited smoking areas 
or closed smoking rooms such as those at discrete 
waiting areas in airport terminals. Such smoking 
areas accommodate people who crave a few puffs 
of cigarette before embarking or immediately after 
disembarking from long flights, where abstinence 
is forced. 

Provision of smoking rooms indulges tobacco 
addicts and enables nonsmoking travellers to re¬ 
frain from passive smoking and to avaid the an¬ 
noyance of unpleasant odour. On the other hand, 
such provision poses extra-hazards to the smoker 
occupants through exposure to fairly thick ETS 
composed of the exhaled mainstream smoke from 
smokers as well as the side-stream smoke of burn¬ 
ing cigarettes which tends to accumulate in such 
small smoking cubicles. From the hypothesis, the 



Fig, 1 Smoking room 


present group of investigators felt that a pilot study 
was justified to determine whether radon gas lev¬ 
els in the smoke filled rooms exceeded the safety 
threshold. 

Materials and Methods 

In February 1999, measurements of indoor ra¬ 
don were carried out at airport terminals in 
Bangkok, Thailand. Activated charcoal canisters 
were used for sample collection and a gamma spec¬ 
trometer was used for analysis of samples; the de¬ 
tails of the technique were the same as those pre¬ 
viously described 4 '. The radon samples were taken 
from inside and immediately outside the 17 smok¬ 
ing rooms (Figures 1 & 2), Two canisters were left 
inside and one outside each room; the same 
procedure was repeated on three sucessive days 
with a total of 153 canisters. 

The results were analysed by descriptive sta¬ 
tistics and the radon concentrations from inside 
and outside the rooms were compared by paired- 
t-test. 



Fig. 2 Smoking room 
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Results 

Table 1 displays the radon concentrations at 
the 17 sites. The concentration inside each room 
was determined by calculating the average of the 
concentrations recorded by the six canisters (two 
in each room on 3 consecutive days). The concen¬ 
tration outside each room was determined by cal¬ 
culating the average of the concentrations recorded 
bv the three canisters (one per room per day for 3 
days). The overall radon concentration inside the 
17 rooms was 12.0 ± 2.6 Becquerels per cubic metre 
(range: 8.69-17.32 Bq.m 3 ) and the concentration 
outside was 12.8 ± 2.8 Bq.m' 3 (range: 8.7-17.3). .The 
difference between the radon concentrations in¬ 
side and outside smoking rooms was not statisti¬ 
cally significant (p=0.418). 

Discussion 

The radon concentrations (8.69 - 17.32; 12.8 ± 
2.8 Bq.m 3 ) measured outside the 17 smoking rooms 
located in discrete areas of the Bangkok air termi¬ 
nals may be taken as representive of the usual 
background radon concentrations inside the air 
terminals. The figures were well below the safety 
threshold levels (148 Bq.m 3 ) established by the 
United States Environmental Protection Agency (US 
F-PA) h . 

Considering the fact that cigaratte smoke 
contains some radon, the results of comparing gas¬ 
eous radon levels measured inside and outside 
smoking rooms (Table 1) are quite bizarre. The 
conclusion of this pilot study will have to wait 
until further investigation is conducted in order to 
obtain more findings to substantiate the hypoth- 


Table 1 Radon concentrations (Bq.m' 3 ) of the 17 mea¬ 
surement sites. 


Sites no. 

inside 

outside 

l 

12.08 

14.43 

2 

8.51 

13.28 

3 

11.64 

8,80 

4 

10.59 

16.07 

5 

14.76 

10.23 

6 

13.18 

17.32 

7 

11.41 

8.69 

8 

11.74 

11.69 

9 

13.24 

14.95 

10 

15.66 

9.42 

11 

10.50 

17.28 

12 

12.^>4 

11.33 

13 

11.46 

13.84 

14 

18.47 

14.46 

15 

11.38 

11.16 

16 

8.68 

10.74 

17 

8.47 

13.68 

Overall 

12.0±2.8 

12.8±2.8 


esis of smoking room hazards. 

Nevertheless, at this point it may be concluded 
that indoor radon concentrations at Bangkok air 
terminals are well below the safety threshold. 
People who occupy the smoking rooms should be 
safe regarding radon risk. 


REFERENCES 

1. Reducing the Health Consequences of Smoking: 25 vears 
of Progress. Washington DC: US Department of Health 
and Human Services, 1989:83. DHHS publication (CDQ 
89-8411. 

2. U.S. Environmental Protection Agency (EPA). A 1993 re¬ 
port on the respiratory health effects of passive smoking. 

Cited in Ref. #3. 

Vnl 1 Wn 7 In) . F>c 1000 

PM3001121495 


I r-nuimn Mnrt 


Source: https://www.industrydocuments.ucsf.edu/docs/tshk0001 



Smoking Room Hazards 


3. Fontham ETH, Correa P, Reynolds P, et al. Environmental 
tobacco smoke and lung cancer in nonsmoking women. A 
multicenter study. JAMA 1994; 271:1752-9. 

4. Polpong P, Aranyakanandn P, Bovornkitti S. A prelimi¬ 
nary study of indoor radon in Thailand. J Med Assoc 
Thai 1994; 77:652-6, 


5. Polpong P, Bovornkitti S. Techniques for measuring i: 
door radon. Siriraj Hosp Caz 1997; 49:944-7. 

6. U.S. Environmental Protection Agency. A citizen's guic 
to radon. What it is and what to do about it. Washingto 
DC: U.S. Government Printing Office, 1986 (Publicatit 
no. OPA-86-004). 


imaflda lUqnaiitlu&MiingiJij'Hi: ntmiuua^mi 

uni? wavkm', tnutfn attowauuni’, 3«wi» iTiau ih«m\ 

taaothaii nqitais**, Itfqp waium**’, uqaia Raisim***, aka? liyatyija’**, ittiifa minaS*** 
’'jhundiuwaaaiudsinfuiyiBslin, nsnminYitnfiism, tviflluIaS usraatciHHOw, nmi. voit>k>o 
**dTum;Yinu, mniiBimfiuiuuviaiJTartfilintj, yiimniFimnn'jJiTiw. nnu. ©oictoo 

*’ f ‘dii4miBJiniinni7iiwYitJ, nsnrmuwYitJ, nTryisiaaiBisnjqti, uumps =>«.ooo 
itxfefia; otfeuCnJ-tfo. 

m?finviiiijsnJiJ»witJfWBsiiT39S 1 )^nflwlwi40i)yrnfluqvityijn9ifiR9inmifL?Fiauluf)'imj>il anjsiJrujo'm 
ImnufrjHtiiaaimFtmulviaiFnBTiiBimFitjmn^Jitiw InulflMaliriiunatfuphivrtuviBdvmtfuqasuarttBn 
HaomuHnnliJTJW <>m visa. HaminjislwiiufliimtrinrhdYnuflSwBBoijmjAiimflHn'KliinB'U'jrwjifl'lu 
uaruonviaJvi'nauijaT (m fi = o.<c*rf). mwttiiJaBonTttcjRaumaluoifti'sviioimFimaB^la'ri'ia 
njFiinfli'Js/QmjiFifuiwrj (^tc.ts ± to.tf uft?./au.a.) 5anim'iSft^:mjf : i'miiJa8ari'o. nfur^nttvnua^iJ'ii 
miJJiawniHiBRaaluainiflYiiBimfiaiun^LViviByluifiwrtJflaafi'tj iis:9inm™'n«HBd$uq«TqnvfBij'I?)tj 
iSn'l'olunTJFinwiCiWrtirsraaRnHitiwnTai'SPBurioTStijvia'aa^ioiHBHLailila'naiiqyi?, 

aidinqf: »B4gui^Ti5, ■riiBimfloru, Rwavtluaifm, yialarutiu-issoo 



PM3001121496 


Source: https://www.industrydocuments.ucsf.edu/docs/tshk0001 



